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(54) MULTILAYER WIRING SUBSTRATE. MANUFACTURE THEREOF. AND MANUFACTURE 
SIDE PRINTED WIRING BOARD 

(57)Abstract: 

PURPOSE: To obtain a highly reliable and high density wiring board 
having excellent heat-resisting property, mechanical 
characteristics and electric charactistics and the like at low cost 
by a method wherein a conductor pattern layer and an interlayer 
insulating film layer are alternately formed on the double-side 
printed wiring board, on which a conductor pad is provided, 
connected to the conductor of a filled-up through hole. 
CONSTITUTION: At least one or more layers of conductor pattern 
layers 701 to 708 and an interlayer insulating film layer are 
alternately formed on a double- side printed wiring board where a 
conductor pad 709, to be connected to the conductor of a filled-up 
interlayer connection through hole is provided. The conductor pad 
709, the conductor pattern layers 701 to 708 are electrically 
connected with one another. For example, after the through type 
plated through hole of the double side printed wiring, where the 
surface layer conductor is patterned, and the conductor gap have 
been filled up by an organic high molecular insulating film, a 
conductor pad 709, which will be connected to the surface 
conductor and the through type plated through hole conductor, is 
formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer-interconnection substrate which the conductor pattern layer and layer insulation 
membrane layer of at least one or more layers are formed by turns on the double-sided printed wiring 
board with which the contact pads linked to the conductor of the interlayer connection through hole made 
up for were prepared, and these contact pads, a conductor pattern layer, and conductor pattern layers are 
connected electrically, and changes. 

[Claim 2] (1) a penetration plating through hole — having — a surface — said penetration plating through 
hole of the double-sided printed wiring board with which patterning of the conductor was carried out, and 
said conductor — the process which fills up a gap with the insulator layer of an organic system 
macromolecule, and the surface of a (2) this double-sided printed wiring board — a conductor and a 
penetration plating through hole — the manufacture approach of a double-sided printed wiring board that 
the contact pads connected to the conductor and said conductor of the interlayer-connection through 
hole including the process which forms the contact pads linked to the predetermined location of a 
conductor made up for were prepared. 

[Claim 3] (1) a penetration plating through hole — having — a surface — the process into which a 
conductor fills up with the insulator layer of an organic system macromolecule said penetration plating 
through hole of the double-sided printed wiring board by which patterning is not carried out, and (2) this 
double-sided printed wiring board surface — a conductor and a penetration plating through hole — the 
manufacture approach of a double-sided printed wiring board that the contact pads connected to the 
conductor and said conductor of the interlayer-connection through hole including the process which forms 
the contact pads linked to the predetermined location of a conductor made up for were prepared. 
[Claim 4] a penetration plating through hole — having — a surface — said penetration plating through hole 
of the double-sided printed wiring board with which patterning of the conductor was carried out, and said 
conductor — the process which fills up a gap with the insulator layer of an organic system macromolecule 
(1) The process which sandwiches the fluid organic system macromolecule precursor which installs metal 
mold with a flat front face on this double-sided printed wiring board, and does not contain a solvent 
between this double-sided printed wiring board and this metal mold, (2) — the process which exhausts 
between this metal mold and these double-sided printed wiring boards, and the fluid organic system 
macromolecule precursor which is made to move (3) this metal mold in this double-sided printed wiring 
board direction, and does not contain this solvent — said penetration plating through hole and said 
conductor — with the process with which a gap is filled up (4) The process which pours hydrostatic 
pressure on the fluid organic system macromolecule precursor which does not contain this solvent, (5) The 
process which hardens the fluid organic system macromolecule precursor which does not contain this 
solvent, (6) — said conductor covered with this organic system macromolecule — the manufacture 
approach of a double-sided printed wiring board that the contact pads connected to the conductor and 
said conductor of the interlayer connection through hole which is characterized by including the process at 
which a top face is exposed, and which was made up for were prepared. 

[Claim 5] a penetration plating through hole ~ having ~ a surface — the process into which a conductor 
fills up with the insulator layer of an organic system macromolecule said penetration plating through hole of 
the double-sided printed wiring board by which patterning is not carried out (1) The process which 
sandwiches the fiuid organic system macromolecule precursor which installs metal mold with a flat front 
face on this double-sided printed wiring board, and does not contain a solvent between this double-sided 
printed wiring board and this metal mold, (2) — the process which exhausts between this metal mold and 
these double-sided printed wiring boards, and the fluid organic system macromolecule precursor which is 
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made to move (3) this metal mold in this double-sided printed wiring board direction, and does not contain 
this solvent — said penetration plating through hole and said conductor — with the process with which a 
gap is filled up (4) The process which pours hydrostatic pressure on the fluid organic system 
macromolecule precursor which does not contain this solvent, (5) The process which hardens the fluid 
organic system macromolecule precursor which does not contain this solvent, (6) — said conductor 
covered with this organic system macromolecule — the manufacture approach of a double-sided printed 
wiring board that the contact pads connected to the conductor and said conductor of the interlayer 
connection through hole which is characterized by including the process at which a top face is exposed, 
and which was made up for were prepared. 

[Claim 6] the surface of a double-sided printed wiring board — a conductor and a penetration plating 
through hole — the process which forms the contact pads linked to the predetermined location of a 
conductor (1) — said penetration plating through hole or said penetration plating through hole, and said 
surface — the whole surface surface of the double-sided printed wiring board with which the gap of a 
conductor was filled up with the insulator layer of an organic system macromolecule — the object for pads 
— with the process which forms a conductor (2) — this — a conductor — with the process which forms 
the remnants pattern of a resist in the upper predetermined location (3) — this — the manufacture 
approach of a double-sided printed wiring board that the contact pads connected to the conductor and 
said conductor of the interlayer connection through hole which carries out patterning of the conductor to a 
predetermined configuration by etching, and is characterized by including the process which exfoliates this 
resist, and which was made up for were prepared. 

[Claim 7] the surface of a double-sided printed wiring board — a conductor and a penetration plating 
through hole — the process which forms the contact pads linked to the predetermined location of a 
conductor (1) — said penetration plating through hole or said penetration plating through hole, and said 
conductor — the process at which a resist extracts in the predetermined location on the front face of a 
double-sided printed wiring board filled up with the insulator layer of an organic system giant molecule, and 
a gap forms a pattern in it — (2) The manufacture approach of a double-sided printed wiring board that the 
contact pads connected to the conductor and said conductor of the interlayer connection through hole 
which is characterized by including the process which this resist extracts, forms a conductor in a pattern, 
and exfoliates this resist, and which was made up for were prepared. 

[Claim 8] The process which forms (1) photosensitivity insulation resin on the printed wired board in which 
the contact pads connected to the conductor and said conductor of the interlayer connection through hole 
made up for were prepared, (2) The process which forms a beer hall in this photosensitive insulation resin 
by exposure and development, (3) — the process which roughens this exposed photosensitive insulation 
resin front face, and (4) — with the process which forms a conductor (5) — the process which carries out 
full hardening of this photosensitive insulation resin according to heat curing, and (6) — this — the 
manufacture approach of the multilayer-interconnection substrate according to claim 1 which repeats the 
process which forms a pattern by etching of a conductor, and is characterized by multilayering. 
[Claim 9] The manufacture approach of either double-sided printed wiring board of claim 4 and five 
publications that the fluid organic system macromolecule precursor which does not contain a solvent is 
characterized by being one containing at least one or more of a polyfunctional epoxy resin constituent, the 
constituent of the compound which has two or more maleimide frames in intramolecular, the constituent of 
the compound which has two or more cyanic-acid ester frames in intramolecular, and the constituents of 
the compound which has two or more benz-cyclo-butene frames in intramolecular of constituents. 
[Claim 10] The manufacture approach of the multilayer-interconnection substrate according to claim 8 
characterized by being either of the constituents with which photosensitive insulation resin contains the 
polyfunctional solid epoxy resin of two or more organic functions to which the addition reaction of the 
constituent or partial saturation radical which contains a solid polyfunctional unsaturated compound, an 
epoxy resin, an acrylate monomer, a photopolymerization initiator, and the heat-curing agent of an amine 
system in a room temperature was carried out at least, an acrylate monomer, a photopolymerization 
initiator, and the heat-curing agent of an amine system. 

[Claim 1 1] The manufacture approach of a multilayer-interconnection substrate according to claim 10 that 
an amine system heat-curing agent is characterized by being either a dicyandiamide or a diamine triazine 
compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the high-density multilayer-interconnection substrate used 
for computers, such as a mainframe and a workstation, the exchange, etc. and its manufacture approach, 
and the manufacture approach of the double-sided printed wiring board used for said multilayer- 
interconnection substrate at a list. 
[0002] 

[Description of the Prior Art] In recent years, the high-density new multilayer-interconnection substrate 
replaced with a conventional multilayer-interconnection substrate and its conventional manufacture 
approach and its manufacture approach are proposed. For example, the build up method is mentioned, this 
approach — fundamental — a surface — after a conductor forms a photosensitive insulating material on 
the surface of the printed wired board by which patterning was carried out, a beer hall is formed by 
exposure and development and subsequently to the whole surface surface, after forming a conductor, 
patterning of the conductor is carried out. Furthermore, after repeating this and multilayering, it is the 
approach of forming a penetration plating through hole in the last. 

[0003] this approach — setting — the surface of a printed wired board — connection of the conductor 
layer of a conductor and a build up and the conductor layers of a build up is connected by not connection 
but the conformal beer by the penetration plating through hole by drilling. Therefore, a high-density 
multilayer-interconnection substrate is obtained compared with the printed wired board which takes an 
interlayer connection only in the conventional penetration plating through hole, however, the surface of a 
printed wired board — a conductor and a inner layer — since connection with a conductor and connection 
of printed wired board both sides are connection by the penetration plating through hole formed in the 
culmination of a production process, they have the fault to which a wiring consistency falls at this rate. 
[0004] Moreover, on the printed wired board which forms by drilling and has the penetration plating through 
hole which is not made up for, since a photosensitive insulating material cannot be formed, the thin film 
multilayer-interconnection layer by the build up method cannot be formed. In addition, the technique given 
in JP,4-148590,A is known as a thing relevant to this. 

[0005] As amelioration of said technique, resin restoration of the hole of the plating through hole formed by 
drilling for the interlayer connection is carried out, and there is the manufacture approach of a multilayer- 
interconnection substrate of forming the contact pads connected to a plating through hole and said 
conductor in the upper part, and using the area of a plating through hole effectively. The approach shown, 
for example in JP,4-168794,A is one of things relevant to this. 

[0006] the penetration plating through hole too formed in connection of the two-layer conductor layer 
which separated both sides of a printed wired board or the conductor layer of one or more layers in the 
culmination of a production process although the above-mentioned approach is effective in connection of 
the two-layer conductor layer which a multilayer-interconnection substrate adjoins — not depending — it 
cannot obtain and the done multilayer-interconnection substrate has the fault that the penetration plating 
through hole which is not made up for remains. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, when a penetration plating 
through hole was in the printed wired board of the base, the build up method had an inapplicable problem, 
the conductor layer formed with the build up even if it applied the build up method and formed the thin film 
multilayer-interconnection layer on the printed wired board of the base without a penetration plating 
through hole, and the inner layer of the printed wired board of **-SU — a conductor — in order to take 
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connection of a between, or connection of both sides of the printed wired board of **-SU, there is a 
problem that a penetration plating through hole must be formed in the culmination of a production process. 
Forming in the production process culmination of the above-mentioned penetration plating through hole 
had the problem that the penetration plating through hole which is not made up for remained, and it had the 
problem that the original function of the build up method which can form high density wiring was 
unutilizable for the maximum further. 

[0008] It was made in order that this invention may solve the trouble of the above-mentioned conventional 
technique, and it excels in properties, such as thermal resistance, a mechanical characteristic, and an 
electrical property, and it aims at offering the manufacture approach of the double-sided printed wiring 
board used for the multilayer-interconnection substrate which has the high-density wiring function which is 
not about the effect of the hole of a penetration plating through hole where low cost and dependability are 
high, its manufacture approach of utilizing for the maximum the original high-density wiring function which 
the build up method can form, and said multilayer-interconnection substrate 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the conductor pattern 
layer and layer insulation membrane layer of at least one or more layers are formed by turns on the 
double-sided printed wiring board with which the contact pads connected to the conductor and said 
conductor of the interlayer connection through hole made up for were prepared, and these contact pads, 
said conductor pattern layer, and said conductor pattern layers connect electrically the configuration of 
the multilayer-interconnection substrate concerning this invention. Even if the above-mentioned double- 
sided printed wiring board contains the inner layer conductor layer, it does not interfere. 
[0010] Moreover, the manufacture approach of a double-sided printed wiring board that the contact pads 
which are used for the base substrate of the multilayer-interconnection substrate of above-mentioned this 
invention, and are connected to the conductor and said conductor of the interlayer connection through 
hole made up for were prepared is constituted as following, a primary method — (1) penetration plating 
through hole — having — a surface — said penetration plating through hole of the double-sided printed 
wiring board with which patterning of the conductor was carried out, and said conductor — the surface of 
the process which fills up a gap with the insulator layer of an organic system macromolecule, and (2) this 
double-sided printed wiring board — a conductor and a penetration plating through hole — it is an 
approach including the process which forms the contact pads connected to the predetermined location of 
a conductor. 

[001 1] the second approach — (1) penetration plating through hole — having — a surface — the process 
into which a conductor fills up with the insulator layer of an organic system macromolecule said 
penetration plating through hole of the double-sided printed wiring board by which patterning is not carried 
out, and the surface of (2) this double-sided printed wiring board — a conductor and a penetration plating 
through hole — it is an approach including the process which forms the contact pads connected to the 
predetermined location of a conductor. 

[0012] the inside of the above-mentioned process, and a penetration plating through hole — having — a 
surface — said penetration plating through hole of the double-sided printed wiring board with which 
patterning of the conductor was carried out, and said conductor — the process which fills up a gap with 
the insulator layer of an organic system macromolecule, and a penetration plating through hole — having - 
- a surface — the process into which a conductor fills up with the insulator layer of an organic system 
macromolecule said penetration plating through hole of the double-sided printed wiring board by which 
patterning is not carried out is explained in more detail. 

[0013] Namely, the process which sandwiches the fluid organic system macromolecule precursor which 
installs metal mold with a flat front face on (1) this double-sided printed wiring board, and does not contain 
a solvent between this double-sided printed wiring board and this metal mold, (2) — the process which 
exhausts between this metal mold and these double-sided printed wiring boards, and the fluid organic 
system macromolecule precursor which is made to move (3) this metal mold in this double-sided printed 
wiring board direction, and does not contain this solvent — a penetration plating through hole and a 
conductor — with the process with which a gap is filled up (4) — the process which pours hydrostatic 
pressure on the fluid organic system macromolecule precursor which does not contain this solvent, the 
process which hardens the fluid organic system macromolecule precursor which does not contain (5) this 
solvent, and the conductor covered with organic (6) this system macromolecule — it is an approach 
including the process at which a top face is exposed. 

[0014] moreover, the surface of the inside of the above-mentioned process, and a double-sided printed 
wiring board — a conductor and a penetration plating through hole — the process which forms the contact 
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pads connected to the predetermined location of a conductor is explained in more detail, a primary method 
— (1) penetration plating through hole or a penetration plating through hole, and a conductor — the whole 
surface surface of the double-sided printed wiring board with which the gap was filled up with the insulator 
layer of an organic system macromolecule — the object for pads — the process which forms a conductor, 
and (2) — this — a conductor — the process which forms the remnants pattern of a resist in the upper 
predetermined location, and (3) — this — it is a subtractive process including the process which carries 
out patterning of the conductor to a predetermined configuration by etching and exfoliates this resist. 
[0015] the second approach — (1) penetration plating through hole or a penetration plating through hole, 
and a conductor — it is an additive process including the process at which a resist extracts in the 
predetermined location on the front face of a double-sided printed wiring board filled up with the insulator 
layer of an organic system giant molecule, and a gap forms a pattern in it, and the process which (2) this 
resist extracts, forms a conductor in a pattern, and exfoliates this resist. The double-sided printed wiring 
board with which the contact pads connected to the conductor and said conductor of the interlayer 
connection through hole made up for by the above approach were prepared can be manufactured. 
[0016] How to form a thin film multilayer-interconnection layer on the base substrate of the above- 
mentioned double-sided printed wiring board is explained, the process which forms (1) photosensitivity 
insulation resin, the process which form a beer hall in this photosensitive insulation resin by (2) exposure 
and development, the process which roughen this photosensitive insulation resin front face by which (3) 
exposure was carried out, the process which carry out full hardening of this photosensitive insulation resin 
with the process which forms a conductor according to (4) (5) heat curing, and (6) — this — it is the build 
up method including the process which forms a pattern by etching of a conductor. [ namely 
[0017] Here, the ingredient used for this invention is explained in more detail. Either of the constituents 
which contain at least one or more of a polyfunctional epoxy resin constituent, the constituent of the 
compound which has two or more maleimide frames in intramolecular, the constituent of the compound 
which has two or more cyanic-acid ester frames in intramolecular, and the constituents of the compound 
which has two or more benz-cyclo-butene frames in intramolecular in the fluid organic system 
macromolecule precursor which does not contain a solvent is used. 

[0018] Moreover, either of the constituents containing the constituent containing a polyfunctional 
unsaturated compound solid at a room temperature, an epoxy resin, an acrylate monomer, a 
photopolymerization initiator, and the heat-curing agent of an amine system or the polyfunctional solid 
epoxy resin of two or more organic functions to which the addition reaction of the partial saturation radical 
was carried out at least, an acrylate monomer, a photopolymerization initiator, and the heat-curing agent of 
an amine system is used for photosensitive insulation resin at least. Moreover, an amine system heat- 
curing agent has a dicyandiamide or a desirable diamine triazine compound. 
[0019] 

[Function] The work of each above-mentioned technical means is as follows. According to the 
configuration of the multilayer-interconnection substrate concerning this invention, on the double-sided 
printed wiring board with which the contact pads connected to the conductor and said conductor of the 
interlayer connection through hole made up for were prepared Since the conductor pattern layer and layer 
insulation membrane layer of at least one or more layers are formed by turns and these contact pads, said 
conductor pattern layer, and said conductor pattern layers are connected electrically The effect of the 
hole of the penetration plating through hole of the double-sided printed wiring board of a base substrate is 
lost, and a thin film multilayer-interconnection layer can be formed on this. 

[0020] Moreover, since a penetration plating through hole is not formed in the culmination of a production 
process, the wiring consistency of the thin film multilayer-interconnection layer on a base substrate can be 
made into the maximum. Furthermore, even if there is no formation of the penetration plating through hole 
of a culmination [ in / in connection between the thin film multilayer-interconnection layer on a **-SU 
substrate and the inner layer conductor layer of a base substrate, connection of both sides of a base 
substrate, connection of each conductor layer, etc. / a production process ]. it can give. 
[0021] According to the manufacture approach of the double-sided printed wiring board concerning this 
invention, metal mold with a flat front face is installed on a double-sided printed wiring board with a 
penetration plating through hole. The process which sandwiches the fluid organic system macromolecule 
precursor which does not contain a solvent between this double-sided printed wiring board and this metal 
mold, the process which exhausts between this metal mold and these double-sided printed wiring boards, 
and the fluid organic system macromolecule precursor which is made to move this metal mold in this 
double-sided printed wiring board direction, and does not contain this solvent — a penetration plating 
through hole and a conductor — with the process with which a gap is filled up the process which pours 
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hydrostatic pressure on the fluid organic system macromolecule precursor which does not contain this 
solvent, the process which hardens the fluid organic system macromolecule precursor which does not 
contain this solvent and the conductor covered with this organic system macromolecule, since it 
considered as the process including the process at which a top face is exposed the inside of a penetration 
through hole, or a conductor — the insulator layer of uniform physical properties without a pinhole or a 
crack can be formed in a gap. moreover, the surface of this double-sided printed wiring board required in 
order to connect the contact pads formed in the following process — the front face of a conductor can be 
exposed and a base substrate with a flat front face can be made. 

[0022] furthermore, the above-mentioned double-sided printed wiring board surface — a conductor and a 
penetration plating through hole — the subtractive process or additive process which is not a special 
technique but the conventional technique as an approach of forming the contact pads linked to the 
predetermined location of a conductor is employable. 

[0023] The process which forms a beer hall in this photosensitive insulation resin next by the process 
which forms photosensitive insulation resin, exposure, and development according to the manufacture 
approach of the multilayer-interconnection substrate concerning this invention, It writes as the approach 
of passing through the process which roughens this exposed photosensitive insulation resin front face, the 
process which forms a conductor, the process which carries out full hardening of this photosensitive 
insulation resin according to heat curing, and the process which makes said conductor forming in a pattern 
by etching. The bond strength of said conductor which had become a problem from the former, and an 
interlayer insulation film can be raised, and a reliable thin film multilayer-interconnection layer can be 
formed. 

[0024] the above-mentioned penetration plating through hole or a conductor — an ingredient applicable in 
order to fill a gap It is the fluid organic system macromolecule precursor which does not contain a solvent. 
At least one or more of a polyfunctional epoxy resin constituent, the constituent of the compound which 
has two or more maleimide frames in intramolecular, the constituent of the compound which has two or 
more cyanic-acid ester frames in intramolecular, and the constituents of the compound which has two or 
more benz-cyclo-butene frames in intramolecular By using the included constituent, the insulator layer 
excellent in thermal resistance, the mechanical characteristic, the electrical property, etc. can be obtained. 

[0025] moreover — the above-mentioned photosensitive insulation resin — the above, in order to raise 
the bond strength of a conductor and an interlayer insulation film The component hardened with light and 
the component hardened with heat are required. At least The constituent containing a polyfunctional 
unsaturated compound solid at a room temperature, an epoxy resin, an acrylate monomer, a 
photopolymerization initiator, and the heat-curing agent of an amine system, Or it excels in the bond 
strength of a conductor and an interlayer insulation film, and good definition is also acquired by either of 
the constituents which contain at least the polyfunctional solid epoxy resin of two or more organic 
functions to which the addition reaction of the partial saturation radical was carried out, an acrylate 
monomer, a photopolymerization initiator, and the heat-curing agent of an amine system. Furthermore, the 
migration of a conductor can be suppressed by having used the dicyandiamide or the diamine triazine 
compound for the amine system heat-curing agent. 
[0027] 

[Example] Hereafter, each example of this invention is explained with reference to d rawing 1 thru/or 
dr awing 1 . 

[Example 1] The explanatory view showing the double-sided printed wiring board which drawing 1 requires 
for one example of this invention, and its manufacture approach, and drawing 5 are the explanatory views 
showing the manufacture approach of the double-sided printed wiring board concerning one example of this 
invention. In dr awin g 1 , an example of the manufacture approach of a double-sided printed wiring board 
that the contact pads linked to the conductor and said conductor of the interlayer connection through hole 
made up for were prepared is explained. 

[0028] It has two kinds of penetration plating through holes 102 and 103 which take connection with the 
penetration plating through hole 101 and the voltage plane on the back which connect a double-sided 
signal plane, and double-sided copper prepares the glass polyimide double-sided printed wiring board shown 
in dr awing 1 (a) by which patterning was carried out It does not interfere, even if it uses as said printed 
wired board, the printed wired board, for example, Mitsubishi Gas Chemical Co., Inc. make, of BT resin. 
[0029] the next ~ the penetration plating through hole of this printed wired board, and a surface ~ 
although the substrate which fills up the gap of a conductor with the insulator layer 104 of an organic 
system macromolecule, and is shown in drawin g 1 (b) is created, it is the die builder a process in the 

http://www4.ipdl.inpitgo jp/cgi-bin/tran_web.cgi_eije 2008/01/1 1 



JP,06-275959,A [DETAILED DESCRIPTION] 



5/9 V 



meantime is indicated to be to drawing 5 . As shown in drawing 5 (a), it faces across both sides of the 
printed wired board of said drawing 1 (a) with the film-like constituent 105, and this is inserted between 
metal mold 501. 

[0030] In this example, said film-like constituent 105 kneads the fluid organic system macromolecule 
precursor EXA4700 (trade name made from Dainippon Ink Chemistry Manufacture) which does not contain 
a solvent, for example, 4 organic-functions POKISHI resin Epiclon, and phenol resin Varcum TD2131 (trade 
name made from Dainippon Ink Chemistry Manufacture) 65phr, and carries out melting shaping. 
[0031] Subsequently, said metal mold 501 is heated at 70 degrees C, melting of the above-mentioned film- 
like constituent 105 is carried out, further, the space of said metal mold 501 and said printed wired board is 
exhausted to lOtorKs), and a degree of vacuum is held for about 7 minutes. Thereby, the penetration 
plating through holes 101, 102, and 103 and a copper wiring gap were filled up with the above-mentioned 
film-like constituent 105, and it constituted the substrate shown in dra w ing 5 (b). 

[0032] And after returning the space of said printed wired board of said metal mold 501 and drawing 5 (b) 
to atmospheric pressure, it pressurizes from a longitudinal direction by compression-pressure 5 kgf/cm2 
by pneumatic pressure 4.5 kgf/cm2 from [ from the upper and lower sides ] a longitudinal direction. The 
temperature up of the inclination rate was carried out for said metal mold 501 in a part for 70-degree- 
C/from 70 degrees C to 200 degrees C after 5 minutes, and it held for 30 minutes in the condition. 
[0033] And the printed wired board of said dra wing 5 (b) is removed from metal mold 501 . and 200 degrees 
C is heated under ordinary pressure for 60 minutes, consequently, the insulator layer 104 which is flat, and 
there is neither a void nor a pinhole and has uniform physical properties — the penetration plating through 
holes 101, 102, and 103 and surface wiring — a conductor — it is formed in a gap. Consequently, the 
printed wired board shown in drawin g 5 (c) was obtained. 

[0034] the printed wired board of drawin g 5 (c) — a surface — a conductor — the ultra-thin film of an 
insulator layer 104 remains in top 106. then, the thing which the printed wired board of drawing 5 (c) is 
heated at 100 degrees C, and is put to ultraviolet rays under the ambient atmosphere for [ 03 ] 20 minutes 
— an insulator layer 104 — etchback — carrying out — a surface — the printed wired board of drawi ng 5 
(d) to which the conductor was exposed, i.e., the printed wired board of dr awing 1 (b), was obtained. 
[0035] As conditions for the mold in said metal mold 501, the compression pressure of two or less 20 
kgf/cm and the vertical direction of 20 or less Torrs and a pressure is larger than the compression 
pressure from a longitudinal direction, or the thing of a degree of vacuum equal at least is desirable, and a 
still better result is obtained with the differential pressure being two or less 10 kgf/cm. Furthermore, 
oxygen plasma ashing, polish, etc. can also be used as the approach of etchback. 
[0036] Thus, in printed wired board both sides of formed drawing 1 (b). the copper substrate film was 
formed in thickness of 0.5 micrometers in the spatter, and, subsequently the printed wired board shown in 
drawing 1 (c) which formed [ the thickness of 15 more micrometers ] copper 107 all over increase and said 
printed wired board both sides with the usual electrolytic copper plating was obtained. In addition to this as 
an approach of forming said copper 107, the conventional techniques, such as ion plating, and 
chemical plating, can be used. 

[0037] Next, etching resist was formed with the conventional technique on copper 107, and the double- 
sided printed wiring board which has the contact pads 108 which carry out patterning of the copper 107 
according to the process of exposure, development, etching, and exfoliation, and are connected with the 
conductor of the interlayer connection through hole made up for. and other patterns, i.e., the completed 
double-sided printed wiring board of d rawin g 1 (d), was obtained. 

[0038] [Example 2] Next, the double-sided printed wiring board concerning other one example of this 
invention is explained with reference to draw ing 1 and 2. Drawing 2 is the explanatory view showing the 
double-sided printed wiring board concerning other one example in this invention. Even the double-sided 
printed wiring board shown in dra wing 1 (b) like [example 1] forms. 

[0039] Subsequently, although the double-sided printed wiring board shown in drawing 1 (d) by the so- 
called subtractive process was obtained in [example 1], in this example, contact pads 201 were formed with 
the so-called additive process. 

[0040] That is, after forming plating resist in both sides of the double-sided printed wiring board of dravying 
1 (b) with the predetermined conventional technique, and predetermined extracting by exposure and 
development and obtaining a pattern, contact pads 201 are formed in chemistry copper plating, and a resist 
is exfoliated. Thus, the double-sided printed wiring board with which the contact pads connected to the 
conductor and said conductor of the interlayer connection through hole which is shown in dra win g 2 , and 
which was made up for were prepared was completed. 

[0041] [Example 3] Next, the manufacture approach of the double-sided printed wiring board concerning 
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one example of further others of this invention is explained with reference to drawing 1 and 3. Drawing 3 is 
the explanatory view showing the manufacture approach of the double-sided printed wiring board 
concerning one example of further others in this invention. Even the double-sided printed wiring board 
shown in drawing 1 (b) like [example 1] forms. 

[0042] It has two kinds of penetration plating through holes 302 and 303 which take connection with the 
penetration plating through hole 301 and the voltage plane on the back which connect the signal plane of 
both sides shown in drawing 3 , and the glass polyimide double-sided printed wiring board with which 
double-sided copper is shown in drawing 3 (a) by which patterning is not carried out is prepared. 
[0043] Next, it considers as the substrate which fills up the penetration plating through hole of this double- 
sided printed wiring board with the insulator layer 304 of an organic system macromolecule, and is shown in 
drawing 3 (b) like [example 1]. After having formed plating resist in both sides of the substrate of drawing 3 
(b) by the conventional approach, and predetermined having extracted by exposure and development and 
obtaining a pattern, contact pads 305 were formed in chemistry copper plating, and the resist was used as 
the double-sided printed wiring board which exfoliates and is shown in d rawing 3 (c). 
[0044] And etching resist is formed by the predetermined approach on this, and the double-sided printed 
wiring board shown in dr awi n g 3 (d) which has the contact pads 306 which carry out patterning of the 
copper 306 according to the process of exposure, development, etching, and exfoliation, and are connected 
with the conductor of the interlayer connection through hole made up for. and other patterns is obtained, 
[0045] [Example 4] Next, with reference to drawin g 3 and 4. one example of further others of this invention 
is explained. Draw ing 4 is the explanatory view showing the double-sided printed wiring board concerning 
one example of further others in this invention. Even the double-sided printed wiring board shown in 
drawing 3 (b) like [example 3] formed, and, subsequently to the whole double-sided surface of the double- 
sided printed wiring board of drawin g 3 (b), copper was formed in thickness of 15 micrometers like [example 
1]. 

[0046] And etching resist is formed by the predetermined approach on this, and patterning of the copper is 
carried out according to the process of exposure, development, etching, and exfoliation. Consequently, the 
double-sided printed wiring board which has the contact pads 401 linked to the conductor of the interlayer 
connection through hole which is shown in dra wing 4 » and which was made up for and other patterns was 
obtained. 

[0047] [Example 5] Next, the manufacture approach of dr awing 1 and the multilayer-interconnection 
substrate applied to one example of further others of this invention with reference to 6 and 7 is explained. 
The explanatory view of the manufacture approach of the multilayer-interconnection substrate which 
drawing 6 requires for one example of further others of this invention, and drawi ng 7 are the explanatory 
views of the multilayer-interconnection substrate concerning one example of further others of this 
invention. 

[0048] The double-sided printed wiring board with which the contact pads linked to the conductor of the 
interlayer connection through hole which was shown in drawing 1 (d) formed by the approach of [example 
1], and which was made up for were prepared is used, and the multilayer-interconnection substrate by 
which the thin film multilayer-interconnection layer was formed by the build up method on it, and its 
manufacture approach are explained. 

[0049] It was used in this example, having adjusted the resin constituent which consists of the following (b) 
- (**) as photosensitive insulation resin of exposure / development process. 

(b) Diallyl phthalate resin lOOg (b) Epicoat 828 30g (Ha) Pentaerythritol thoria KURIRE-TO 20g (d) benzoin 
iso-propyl ether 4g (e) dicyandiamide 4g (**) — 2 and 4-diamino-6-[2'-methyl imidazolyl-(1 ')]- Ethyl-s- 
triazine 1g (**) — in addition to this (additive for the improvement in a spreading property) — Optimum 
dose [0050] First, the resin constituent which mixed the solvent (ethylcellosolve) of above-mentioned - 
(Ha) and above-mentioned (**), and optimum dose was formed, and heating churning was carried out for 30 
minutes at 80 degrees C. Next, after making said resin constituent into ordinary temperature, other 
component (d)s - (g) were mixed, for example, it kneaded with 3 rolls, and photosensitive insulation resin 
was obtained. The above-mentioned photosensitive insulation resin 601 was applied to both sides of the 
double-sided printed wiring board shown in drawing^ (d) 50 micrometers in thickness with the spray 
coater, predrying for 30 minutes was performed at 80 degrees C, and the substrate shown in dravyjng 6 (a) 
was obtained. 

[0051] Subsequently, the substrate which carries out pattern exposure, develops negatives by ultraviolet 
radiation, forms a beer hall 602, carries out complete exposure further, and is shown in drawing 6 (b) was 
obtained for 2 minutes using the 400W high-pressure mercury lamp. Then, in order to secure the bond 
strength of said resin film and the plating coat formed at a back process, the resin front face was 
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roughened. The roughening liquid and the roughening conditions which were used are as follows. 
Potassium permanganate 0.1 - 0.5 mol/l Sodium hydroxide 0.2 - 0.4 mol/l Solution temperature 50-90 
degrees C [0052] Roughened by being immersed for 3-10 minutes, and it is immersed in a 50vol% 
hydrochloric acid for 3 minutes, it was made to neutralize the substrate shown in above-mentioned dravying 
6 (b), it rinsed and dried behind, and the roughening layer was formed. Next, in order to activate a 
roughening layer, after being immersed in catalytic liquid and forming the substrate electric conduction film 
in the thickness of 0.2 micrometers with non-electrolytic copper plating, in order to carry out full hardening 
of the resin layer, heat hardening was performed for 30 minutes at 1 50 degrees C, and, finally thickness 
attachment electrolytic copper plating 603 was used as the substrate which gives 1 5 micrometers and is 
shown in drawing 6 (c). 

[0053] Catalyst processing liquid, others, and processing conditions are shown below. 

(Catalyst processing liquid) ** KYATAPU lip 404 by the SHIPPURE-company (270 g/l) 45 degrees C, 3 

minute ** KYATAPU lip 404 (270 g/l) 45 degrees C, 5 minutes KYATAPOJITTO 44 (30 ml/1) 

** Accelator A room temperature, 3 minutes [0054] 

(Electric conduction film) SHIPPURE-company make Kappa-mix 328A (125 ml/I) A room temperature, 1 
minute Kappa-mix 328L (125 ml/I) 
Kappa-mix 328C (25 ml/1) 
[0055] 

(Copper-plating pretreatment) 

new trad — clean (50vol%) A room temperature and 3 minutes Sulfuric acid treatment (10vol%) A room 
temperature and 1 minute [0056] (Thickness attachment electrolytic copper plating) 
CuS04and5H20 (75 ml/I) 
H2S04 (98ml/l) 
HCI (0.15ml/l) 

Cu-board HA makeup (10 ml/I) Solution temperature made from Ebara You JIRAITO Room temperature 
current density 2 A/dm2 [0057] Next, etching resist is formed in a substrate by the usual approach, 
patterning of the copper 603 is carried out according to the process of exposure, development, etching, 
and exfoliation, the catalyst between still more unnecessary circuits is removed, and the layer [ 1st ] 
conductor pattern layer 604 is formed. Consequently, the substrate shown in drawing 6 (d) was obtained. 
[0058] Removal of a catalyst was immersed in the strong-base water solution of 5wt%NaOH for 10 minutes, 
was carried out, and was carried out like the above also about formation of a conductor pattern layer (the 
2nd layer and the 3rd layer). The multilayer-interconnection substrate which forms a solder resist in a front 
face and is finally shown in drawing 7 was obtained. 

[0059] As for the lamination of the multilayer-interconnection substrate shown in drawing 7 , 701 and 708 
serve both as a cap and a grand layer, and a signal plane, and 704 and 705 are [ 702,703 and 706,707 ] two 
kinds of voltage planes. The contact pads 709 connected with the penetration plating through hole made up 
for and said through hole connect with the voltage plane of between the signal planes of the front flesh 
side of a base substrate, and a rear face. 

[0060] [Example 6] Next, the manufacture approach of the multilayer-interconnection substrate applied to 
one example of further others of this invention with reference to drawin g 7 is explained. Draw ing 7 is the 
explanatory view of the multilayer-interconnection substrate concerning one example of further others of 
this invention. In [example 5], although the substrate electric conduction film was formed in the thickness 
of 0.2 micrometers with non-electrolytic copper plating like the above, in [example 6], the following non- 
electrolyzed nickel plating was performed as substrate electric conduction film, and the multilayer- 
interconnection substrate shown in d rawing 7 by the same approach as [example 5] was obtained. 
[0061] 

(Non-electrolyzed nickel-plating liquid) 

Bull-Shue Ma - (nickel-P) Undiluted solution use Product made from KANIZEN Solution temperature 80 
degrees C Plating time amount The nickel of the bond strength with resin is [ the 5 minute substrate 
electric conduction film ] larger than copper. 

[0062] [Example 7] Next, the manufacture approach of drawing 1 and the multilayer-interconnection 
substrate applied to one example of further others of this invention with reference to 7 is explained, the 
front face of the double-sided printed wiring board shown in d rawing 1 (d) — other conditions obtained the 
multilayer-interconnection substrate shown in drawing 7 like [example 5] using following chromate acid 
mixture roughening liquid and following conditions using protection of a conductor and the non-electrolyzed 
nickel plating same on the substrate electric conduction film as [example 6] as roughening liquid and 
roughening conditions. 
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[0063] 

Chromate acid mixture roughening liquid and conditions Chromic anhydride 2.0 mol/l - saturated 
concentration Sulfuric acid 3.6 - 6 mol/l Solution temperature 50-80 degrees C Time amount 3-10 
minutes Alkali neutralization processing 5-10 minutes [0064] [Example 8] Next, the manufacture approach 
of drawing 2 and the multilayer-interconnection substrate applied to one example of further others of this 
invention with reference to 7 is explained. The multilayer-interconnection substrate shown in drawin g 7 by 
the build up method as [example 6] it is the same on this, and the multilayer-interconnection substrate 
which constituted the same layer were manufactured using the double-sided printed wiring board with 
which the contact pads connected to the conductor and said conductor of the interlayer connection 
through hole which is shown in d rawing 2 formed by the approach of [example 2]. and which was made up 
for were prepared. 

[0065] [Example 9] Next, the manufacture approach of dr awing 3 and the multilayer-interconnection 
substrate applied to one example of further others of this invention with reference to 7 is explained. The 
multilayer-interconnection substrate shown in drawing 7 by the build up method as [example 6] it is the 
same on this, and the multilayer-interconnection substrate of the same lamination were manufactured 
using the double-sided printed wiring board with which the contact pads linked to the conductor of the 
interlayer connection through hole which is shown in drawin g 3 (d) formed by the approach of [example 3], 
and which was made up for were prepared. 

[0066] [Example 10] Next, the manufacture approach of drawing 4 and the multilayer-interconnection 
substrate applied to one example of further others of this invention with reference to 7 is explained. The 
multilayer-interconnection substrate of drawing 7 and the multilayer-interconnection substrate of the 
same lamination were manufactured by the same build up method as [example 6] on this using the double- 
sided printed wiring board with which the contact pads connected to the conductor and said conductor of 
the interlayer connection through hole which is shown in dra wing 4 formed by the approach of [example 4], 
and which was made up for were prepared. 

[0067] If the multilayer-interconnection substrate of each above-mentioned example is compared with the 
usual multilayer-interconnection substrate which takes an interlayer connection in a penetration through 
hole or interstitial via hole If a grid pitch is set to 1.27mm and the wiring consistency (the number of grids 
and a wire length are taken into consideration) when calculating for being able to form wiring of two 
between grids is set to 1 Since the thin film multilayer-interconnection layer formed by the build up 
method of the multilayer-interconnection substrate of this example can form wiring of at least two in grid 
pitch 0.635mm, a relative wiring consistency can be made into twice [ about ]. 

[0068] When it makes area the same, and a signal number of layers is conversely made the same for a 
signal number of layers one half, this becomes the count which can set area to one half, and the 
effectiveness of densification and cost reduction is large. On the other hand, when a penetration plating 
through hole is formed in the culmination of manufacture, wiring of the surface integral will be lost. 
[0069] each above-mentioned example — both the surfaces of a double-sided printed wiring board — 
although the multilayer-interconnection substrate which makes a conductor two kinds of voltage planes, 
forms in these both sides one layer which served both as XY signal plane two-layer, and a gland and a cap 
layer, and grows into them, and its manufacture approach were explained, this invention is not limited to 
lamination, and even if 4 lamellaes which put XY signal plane two-layer into the inner layer of the above- 
mentioned double-sided printed wiring board are used for it, it does not interfere. 

[0070] Also about said film constituent of the fluid organic system macromolecule precursor which does 
not contain a solvent, moreover, in the above-mentioned example Although what kneaded 4 organic- 
functions POKISHI resin Epiclon EXA4700 (trade name made from Dainippon Ink Chemistry Manufacture) 
and phenol resin Varcum TD2131 (trade name made from Dainippon Ink Chemistry Manufacture) 65phr, and 
carried out melting shaping was used It does not interfere, even if it uses the SHISUBISUBENZO cycle 
butenyl ethene which heated for 5 hours and oligomerized at 180 degrees C which is BT-3309T (trade 
name by Mitsubishi Gas Chemical Co., Inc.) and the benz-cyclo-butene system ingredient which are 
bismaleimide / cyanic-acid ester system ingredient. As for the curing temperature in that case, it is 
desirable respectively to consider as 220 degrees C and 250 degrees C. 
[0071] 

[Effect of the Invention] As explained to the detail above, according to this invention, it excels in 
properties, such as thermal resistance, a mechanical characteristic, and an electrical property, and the 
manufacture approach of the double-sided printed wiring board used for the multilayer-interconnection 
substrate which has a high density wiring function without the effect of the hole of a penetration plating 
through hole where low cost and dependability are high, its manufacture approach of utilizing for the 
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maximum the original high density wiring function which the build up method can form, and said multilayer- 
interconnection substrate can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing 1 J It is the explanatory view showing the double-sided printed wiring board concerning one 
example of this invention, and its manufacture approach. 

[Drawing 2] It is the explanatory view showing the double-sided printed wiring board concerning other one 
example in this invention. 

[Drawing 3] It is the explanatory view showing the manufacture approach of the double-sided printed wiring 
board concerning one example of further others in this invention. 

[ Dr aw ing 4] It is the explanatory view showing the double-sided printed wiring board concerning one 
example of further others in this invention. 

[Dra win g 5] It is the explanatory view showing the manufacture approach of the double-sided printed wiring 
board concerning one example of this invention. 

[ Drawing 6] It is the explanatory view of the manufacture approach of the multilayer-interconnection 
substrate concerning one example of further others of this invention. 

[Drawing 7] It is the explanatory view of the multilayer-interconnection substrate concerning one example 
of further others of this invention. 
[Description of Notations] 

101 Penetration Plating through Hole Which Connects Double-sided Signal Plane 

102 Penetration Plating through Hole Which Takes Connection with Voltage Plane on the Back 

103 Penetration Plating through Hole Which Takes Connection with Voltage Plane on the Back 

104 Insulator Layer of Organic System Macromolecule 

105 Film-like Constituent of Fluid Organic System Macromolecule Precursor Which Does Not Contain 
Solvent 

1 06 Surface — Conductor — Section 

107 Copper 

108 Contact Pads Linked to Conductor of Interlayer Connection through Hole Made Up For 
201 Contact Pads Linked to Conductor of Interlayer Connection through Hole Made Up For 

301 Penetration Plating through Hole Which Connects Double-sided Signal Plane 

302 Penetration Plating through Hole Which Takes Connection with Voltage Plane on the Back 

303 Penetration Plating through Hole Which Takes Connection with Voltage Plane on the Back 

304 Organic System Macromolecule Insulator Layer 

305 Contact Pads 

306 Copper 

401 Contact Pads 
501 Metal Mold 

601 Photosensitive Insulation Resin 

602 Beer Hall 

603 Copper 

604 Conductor Pattern Layer 

701 Grand Layer Which Serves as Cap Layer 

702 Signal Plane 

703 Signal Plane 

704 Voltage Plane 

705 Voltage Plane 

706 Signal Plane 
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707 Signal Plane 

708 Grand Layer Which Serves as Gap Layer 

709 Contact Pads 
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nr\.^tii^KMisbr>^:^)i-t^-)i'^^-r6y''j > Fse 

9 0 #i!;^iaiit©s»j*s^D e. nr o -2. o 

[0005] m^mmo^i^t ur, iira^M©^:*^ 

mb. ±mcisb-:,i:^)i'-7i-^->vtmMmmcmm$i^ 

^jffl^s^)iie«««©m:frft*5*^.. ctijcraa 

•r-S.^i©i L/-C», M^«!RfH3P4- 1 6 8 79 4-^4i- 

20 [0006] ±se:^^«. ^^eBBiB!as©isi^-r 5 2 g 

©^{*H©SiK(c(iW5<ti"Ccfe-2.?53. 7"y> FieiSfi©ffi 
ffiab^lr^W 1 Jl«±0#i*Jl?rfgrft:2a©»i*B©M 

iK(c». «jsxs©«it^©p§-cji$fs-rs«a& 

- s 1 1, ^ e> 5^."=& 755 ab s = 

[0007] 

[|6W^i^UJ;^ii-r.5.pgi] ±iBtS*©jr«-CE*. 
•-i - X© 7' y > F SBi^«{cKjiJsf> -3 ^ X - ^^ - ^u^sife 
30 e^i' F T 'J ymtmmv^ fj: (, ^raSAi* tc, 

Mato-o#;^;u-^h-;b©ifel^-<-y^©:7'y > FIB^Sfi 

ft:ib-C*>. b;UFr-^7*-C«RSUfc3lftgi'<-X© 

:7'y > FS3S«©rt)l2i{*r^©Si^4)-St.^a-H-;p^(Z)7- 

y> FS5iiis©s5ffi©gs^?:<!:SA:a){c, mmxmom. 
mmm-cmm^ fi'^m^bm-ftumfb 

i'cC (, ^ i I ^ ^ P^S;!)^ * s „ ±issaa6 -3^;^;u-!^-;u© 
wm.T.mm^mmcrjfiis,ri, c its, 7^:a*§nri> 

40 9. SeCC. S;S«Kili*^?^^-C|fSl^JUFTf 7-ffi© 

**©^tg*«;*cRRCcr£ffi-r S c i «-c# j&ii i i> 5 
[0008] ±iafie3Re?^iti©ras**»^-r 

^©iHFttCcftn. i5n;^F. flffltt^^Ktv Rii 
&'>#;^;l'-*-;l'©5A:©^;&y5:t\ W?e@SB«tS«l 

^m-r?>^mmmm^, b;i/ ft ^-sA^ffML ^ -s* 

*©ffi®aiBiam5:«::*:RSCc ffiffi-r €> ^ ©$iig:!5-S*j 
±0'BfriH^BSB«««{cffllJen.SiiiSffi:7°y > FSB«S 

50 <Dmm:^mimmr?>ctismfr?,^<ov$>?>, 



5 

[0 0 0 9] 

t i> 1 ® «±cD»^*^^° ^ - >Ji i mmmmmm t ^^^s. 

[0010] ^?c. ±n^:^mm(D^mnmmm(o^~ :^ 

(oi^m-x. (1) mM2s6'p#x;b-.i^-;u^WL, mm 
zi^*7^)i7^• 3? - > ^ $ tifcnm yv>h muu<Dmim 

ilaf) o ^ X - ^ - ;u*5 J: cm iE«{*PBl^«: W^i^^SlS^J 

'T'(Dmmmv^mr^TM. ( 2 ) igwa-^- > ne« 

[0011] mr.(Dljmi(t. ( 1 ) «3ii?)o*x;b-7^ 
y > h ^m^OmMnm^ ^ # ;^ ;u - - 

h mmu<Dmmmi^^<t:^nmi^ o # ;^ ;i/ - ^ - 

[ 0 0 1 2 ] ±iEXfMCDf^. 

o ^ X ;l' - - ^bfc J: ^mi tB«f*PBlPt ^ 
W^^iK^-?cD*6;SJiir^«T€>XfMi. Kjlat>o#x 

[0013] rui^^. ( 1 ) mmrny > vmmMAi 

ft^»OXlli. (2) ig^Mil^Mffl:7*y>hi^® 

icDre^^gfrn-r^xsi. (3 ) i^^^igf^ffi^'y > 

l^W^3^mflfg^4S«i?) ^ X ;u - jj^ - )VisXUmWm 

Ptcc^Stt-r ^Xfii . ( 4 ) tei§m^^^ J^jrc^iStdttW 
^.^]iS^T-ty|gf*cc#4cIi^75Ht ^X|i<b . ( 5 ) i^^g 

t. ( 6 ) igW®IS]S55^rS:bn/c»tt±ffi^KUi § 

[0014] ^/c. Xiax^CDrt. > H3»« 

(D«a»«ifc J: unm^ ^ # x - - ;i'»ft<D9rS{i 
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<imr^. m-(Dyjmt. ( 1 ) mm^^^:^)i-yr^ 
Mtmrn^if o ^ X - jj-^ - ;i' <t *f*rflPt <t ^^mm 

m±m(^cj^ y F mmw^^m^ xs <b . ( 2 ) ^^f* 

-^>^b. igut^x h^iiJil*r€>xgi^#t?if:/h 

10 [0 0 1 5 ] ||XCD:/7ffi^i. ( I) aaes6-:>#X;U-:t: 

CD^SttgfCUv^X F(DS*>'^'3?->^JB^-r'SXfi 
(2) KUi^X FO^^>'^•^->WC2SEft^Jg^ 
i^Ui^x F^iiJgf-r^XSi^^t^rr^^f 7^^:77£ 
ia±c7:):^fficcj:D. /^liidb^n/clir^gglx;!^ 
-^-;l/CDaEft:i«(fB*ft^Cg^M3*a-S»»^N->:^ F5&^^ 

[0016] Xiaf^H':;'°y > Fie^«co>-^-xx^±tc 
( 1 ) myemmnm^f&m-r 6j:mt. ( 2 ) myt. 

^x^Mi. (4) mw^mf&r^xmt. (5) i^Bfft 

[00 17] ^ffe0^JCfflt^6n^«*4^$6JC 

xovu^ ^ Fwts^w-r^ft-^ticDffl^ita. ^^i^^c 

2<ii^XOi^r>Kxxf-;b#^g^Wt-^{b'&iacDMjS 

[0018] mi^mmmmt. 'prj:<ti>. m 
uxmrno^^-sm^mmit^^, :^yr^^iynm, r^y 

IRI»B!{tj?Ut*s;^->r >>^T ^ Fft-Sl^^S^T ^ y F y T 
[0019] 

50 3&< ife l»W±0»f*/A'^->BiaF5iffijSMa<i:;&5 



[ 0 0 2 0 ] $/c, mmjMomi^mir^nm^-^^:^ 
[0 02 1 ] 4^^m(fcm?>mmy'vyhmmm(Dmmif 

St) n/c^f*±ffi^ ^ffi ^ -If ^ X?M i ti^Xfi 
*5 J: l^nm^ ^ X ji. - - ^i/^ttcD^TSlig^cSJ^S-r 

T -i yii^mmri>c tf)^x^ 
[002 3] ;xr(c. :^^mi^m^^mmmm^(Dmm 

mmifC^^mm^±mmmm^c\:^T^^~)i^mm'r^x 
fii. m^^tifcmmyt^mmmnrnm^mtr^xm 
mw^r^f^-r^xmt. mmmcj:r\^^^^mm 

[0 02 4] XnEmm^^^::^Ji^~^^-Ji$>i>i.mmW 
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[0 02 5] ^/c. ±iB(DS3fett^^iiflitcts. ±ie^ 
mitr6fs,^tmxmit-r^^^tf)^swx$)^. ^pu 

^i^^t^^T^y bvrt^>ib^mi:mi.>fcctx. m» 

<D^>(^\y-zy^>^m^^Ctt^X^^^ 
[0 02 7 ] 

20 mmm] *#s??<D^nj^ms i ^cc^lh? 
c^jsFj n H u^. ^mM(o-mmmi^m^Mmy' 
it. :^mM(D—mmm(^ci^.6mmy'v >hEmu(Dm^ 

[0 0 2 8 ] mmo)m^m^mmt^mm^i>^^:^)\y- 
30 Jt:-;n 0 1 tmm(Dmmmt(Dmm^t^2mm(Dm 

5 I'wmy'vyy-^um.^mMr^. wmy'v>hmm 
^tLx{tBTu>>>coy'v>hnmu. m^^:£^mK 
mit^ im mim\.>xi>mL^^rj:iK 
[0 02 9];>:^cc. c(D:7*y > hBd^tgcDmiiibo^ 

1 0 4r5t«Lria 1(b) ^cm-rm^^i'^js.r^'^K 
^<Dm(Dy'U'\^::^i)K mb(icm^ti^^mxmx$>6. 

40 EI5 (a) (c^$n6J:^(c. HfriBS 1 (a) (D:7*y> 

hmmuomm^y jiMtm.^^ i o 5 (crjs?^;^. c 
n*^5 0 1 cDraccifAT-So 
[003 0] mnEy ^ )iM.v<m.fm9 1 0 5 ^s. :^mmm 

ft. m^^4W#^5i<+>'«*J3ixt°^n>EXA4 7 0 0 

^«g>^^'-:^ATD2 1 3 1 (A0*-Y >=^^{t^ig 
(«) SSiSp°D«) 6 5 ph r <i:^S«L/^§ll(^^L/c*> 

50 [0 03 1 ] yci^r. «fi2^5 01*70 vi^cumL 
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ie^M5 0 1 tmn^y'vy hmmuto^m^ i o t o 

-;H 0 1. 1 0 2. 1 0 3:tecl:D^'llH|ieimKS^c5t«3 

S5 (b) (tcm^H^mm^mfS^Ltc. 

[0 03 2 ] ^Ur. t?IH^5 0 1 i^B ( b ) Ot? 

IE4, 5 kg f /cm'Ccr«:??rpl:0:>6»nE"r2»o 5» 

t^^cMfB^^S 0 1^70 2 0 0 Vtvm^M^ 

[0 0 3 3] ^bx. wmmb (b) <Dy'v>y'imu 
^^m5o i'/)^(^9\'LxnErFx2oov, 3o»mm 

;b-j^-;H 0 1. 1 0 2. 1 0 3*5J:oaMi5i^*ft 

[ 0 0 3 4 ] 05 ( c ) (Dy'v > hmBmamm^^H' 
±1 0 6«6^iiii 0 4(Dmmmf)mw'r^. ^cx\ 
BI5 (c) (Dy'v>himm^i oovifcmmL. 20 

^mo,(o^mMr^cxm]-mcm^ct(^cj:^. mm 

(d) <Dy'v>hEmm. -rtsif^^. mi (b)©^*^ 

[0 0 3 5 ] S?ia^M5 0 1 CC^jt:^^^-;^ Y<D^n^t 
Ur. M^mt20To r r«T. ffi;^^^2 0kg 

"^(om^m^tl 0kg f/cm^JWTr^?>i^^^cH 

[0 03 6] ccDcfc^Jcurff^^O/cHi (b)©:7-i; 

> nej^itsMMcct^. $n<Drmm^:^^^ y ^(^cxo. 5 

^D^ffi^CllHll 0 T^^MU/cSl (c ) CC^$;n€>:7*U 

> hnmrn^ntc. mnm 1 0 7 ^f&mr^ysmt lx 
(Dm^mm^mi^>^cti^^xn^. 

[0 0 3 7] ;X(C. in 1 0 7 ©±Jc«£*t${^iCC J: y 

«ioxfi^c<i:0^i 0 7^^N-^-r.>^Lr. :^a«5^ 
1 0 s^^<om(o^^^->^mr^mmy'v>him 

ffi. -r^cfc^^^Sti/cHl (d) ©MM F-SB^g 
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[0 038] tmmm 2 ] :x(fC^ :^mM<Dm(D-mm 
mt^m^mmy'v^hmm^mi, 2^m^.bxmm 
r^. m2 {t:^mM(^cmo:>—mm0Uc%^mmy' v>h 
mmm^mrmmmx$>^o mmm i:\ tmrn^cu 

xmi (b) 5ciRS*aSMffi>''U>hiBKSisrffM-r 

-So 

[003 9] 'Ai^^x cmmm 1 ] -c^^. Cit>i9>^if 

h'y ^ y^mcj:K^mi (d) l^c^rs^^n^mMy' 'J > 

10 ^ f - ^ :/«fe(cr2f K 2 0 1 ^Itmbfc. 

[0 04 0] rrj:t>-iD. HI (b) CDl^ffi:?* y > hBBS 

^m^-y^t^cxmt*^^^ F 2 0 1 ^mf&LX Vly:^. V ^ 

/Co 

[0 04 1 ] cmmm 3 d ;^^c. :^mm<o^fb(,m<D 
20 -mmmf^ci^^^rnmy v>h mmm<Dmmjfm^m 1 , 

mmmi^ci^.^mmy' v > hnmm(Dmm^m^mrmm 
mx$>^. mmm n iiiifii^curiai (b) cc^ 

[0 04 2 ] ms^c^.^ti^mmo^m^m^mm-r^M 

jie*o^x;u-;t.-;U3 0 1 iSfficomiiigicDg^M^ 
i^2®ScDaile5?)o*x;l/-3i^->H/3 0 2. 3 0 3 <t 
^WL. Mffi(D»^V^'^-::.>^*5nrl^/J:l^0 3 

(a) ^c^$n^;^7X;j<u-r ^ mmy'')>hnmu 
30 ^ffl;s-r^o 

[0 04 3];xgftc. C^JffeM n iiHi^^fcLr. d 

IKW^cr)^S3 0 4r^«brE3 (b)tCii^$n 

^ssiL. 03 (b) (omm(omm^c'^^co-^'mcj: 

^>'>'3?->^ff/cf^. ^t^gg^^^^c^^^^^".^ 1,30 
5^ffML. Uv^X h^iiJ{lbrS3 (c)^c^$n'S 
WM:7*y>MB|gKiL/c. 
[0 044]-eLr. C©±{CBffSCD^SCCj:^) j:-;;^ 

40 h^ffML. syt-m^' -mm 

CDXfi{CJ:0«3 0 6^^^'^-^>yur. :A:ild?)$n 
0 6^-e(Df6cD/A'^->^W*r^H3 (d) tC^^tl-S 

[0 04 5] immm 4d;x^c, 03. 4^#MLr 
0^cc 5 h (^cm(D-mtmm^.^mmy' y > h sbj^s*^ 

(b) CC^3n'Sffiffi:7°y>MB|^S$Tff$^L. 

50 -CH 3 ( b ) (OWmy y > HiB^S^WM^M^C Cllli 
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mT^mi^^'^y K4 0 I'P^CDitCD^^^-^^^^'r^m 
[0 04 7] CmSFd 5:);X(C. 0 1, 6. 7^#Bg 

(n) xfc-^j- h828 
(>'^) -<>^x y y h h y u- h 

(•^) 2. 4->JT^>'-6- C2* (1 
s - h y ri^> 

[0 05 0] 3^T. ±iS (/^) tmmomi 20^ (a) CC^Sn-SSS^ff/c. 
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[0 04 8] immm i:\ oysmr^jfmbtcmi 

[0049] **ife^[itc4oc^r stIc ' m^xmom 

1 0 0 g 
3 0 g 



2 0 g 

4g 
4 g 
• ) D - 

1 g 

mm 



tco ^Mmyt^mmmme 0 i^mi (d ) ^c^^^^tie 



[0 0 5 2 ] ±nm 6 



(b) CC^$n'5>SS^3-'l 0 

5 0 V o ivoimi^cs^mmL 

©^i-^y'y vy'AOA {21 0 

(2>^^^y'^} vV'AOA (2 7 0 g/1 ) 

^^^y^-iyv VAA (3 0m I / I ) 



[0 0 5 1 ] Aoow^s.7Kmyyy'^m^^2 

02^^mL. ^6tC, ^ffiS7fe?rLT^6 (b) 

0. 5mo 1 /I 

0. 2-^0. 4mo 1/1 
5 0-9 O'C 

★f^. ^}igii^^^Mt-r^/ci5 1 5 0 VX3 o^rsmm 

um^mvxme (c) (c^^n-sssiLfco 
[0 05 3 ] )»«iKiaj^*cDffe*5i:o'j^ta^fr*Tia(c 



4 5'C. 
4 5°C. 



355^ 
5^ 



[0 054] 



tf yj^- ^ ^,{77. 3 2 8 A 
:^ 5 3 2 8 L 

;^ ^ v^:^ 3 2 8 C 



( 1 2 5m 1/1) 

(1 2 5m 1/1 ) 
(2 5m 1 /I ) 



^a. 3^ 



[0 055] 



[0 056] 



(5 0 V o 1 %) 
(1 0 V o 1%) 
50 CuSO* 



3^ 
1^ 



5H,0 



(75ml/l ) 
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H.SO, (98ml/l) 

HC 1 (0. 1 5m 1/1 ) 

Cu KHAy-=^i^ ( 1 Om 1/ I) 

'MM. 

Mil^^^ 2 A/ dm' 

[005 7] Cc. iil^cD^SCcJ: ^SSCcx 

Mmm(Dfm^m^bxm imsomi^^^^ ->me o 
4^mf&r^. ^o^m. 06 (d) tcn^^n-sss^ 

[0 05 8 ] M,m<Dmi:U5wi%NaOH(D^T)ltf 

yjl-iy:^-^- (N i - P) 
[0 0 6 2 ] C^Sfe^^'J 7KXtC. HI. l^mMLX 

mm 

mm 

[0 064] mmm 8];j^^c. S2. i^mmbx 

[0 0 6 5 ] QD^J^^C, 7^#MLr 

(d) ^c^$n^/^ae56$n/cjiP^Jg.^x;l'-)f^-;KD 
ss^mc^ ccDicc cuifewi 6] iiai«(7:)t:vi'Fr 

[0 066] immm iokxcc. 04. i^^mv 50 
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* [0 0 5 9] mi ^cm-^n^^mmuw^ommmx. 

02, 703<h706. 1 01 LtmnMs lOAtl 

F7 0 9iJcJ:0g§)^$n'So 

[0 0 6 0 ] cmfe^j 6 ] E7^#MLr*^ 

^^®ie|gSScDi$^H^0r^^o C^JfeM 5] ic4b^i^ 
0. 2 MmCD/l^^CjfJ^L/c^O^ CHJg^J 6)tcfcl^ 

rja:. TmMmmtLxTt^(ommm:^v^}vi^-:>^^ 
mi., immm trnwo^jmcxmiiiCm^n^ 

[006 1] 

8 O'C 

5» 

^lfl{ t^fr <t L r Tf BCD ^ n ASfe^lf b^K*? <fc ^ 

m^K \'!^<o^mt immm 53 iniJ^jcbr. h7(c 

[0 0 6 3] 



2 . 0 m o 1 / 1 ---mmm. 

3. 6~6mo 1/1 

5 0 8 0 °C 
3-- 1 0^ 
5-1 0^ 

MMi^mm^o imMm 4) o^s-e^^u/cgi 

4 {cii^ 2 ti 3 Ufcmmim.:^ ;u - * - ;l/©«f* 

';>FiB*^S^ffll\ CCDiiJc CHJfS^J 6D il^Ii^O 
fc:*;l/ FT 7 ym^cxm 1 cD^BSB.^»«i|^1i©B«^ 

[0 0 6 7 ] ±.m^mtm(D^m^ummtnm:^)v- 

.i^ - >f > 3? - r ^ v' ^ut'r 5^ - ^urBPa^j^^ 

1. 2 7mmiL. ^^^mc2:^(DmM^m^X^ t 

hxnmucnmmmm. m^i^om. e^s^^sj 
[0068] ctwrnm^mii^t-r^tm^mi^^i/ 
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2CC, jtK, ff^ji»*iH] D i-r 4 isfi^ 1/2 tc-r 
[006 9] ±se#5l*fe^!l«> jilffi:^- y > h ie|g«CDi^ 

[ 0 0 7 0 ] ffi^ffiJ?:^S^5rl,»?jfE«i14W«3Riif»^^ 

mrlE<*omriB7 ;uAffijjg^tcocir fc, ±ieilSSFi|-c 
«. 4Wtl^+>'1l*liJ^fi'n>EXA4 7 0 0 (;^H 

-*ATD2 1 3 1 (i^B:^^yMt^m^ «*) »iS 

n°B«) 6 5 ph r t^'mm\ymm.mihtc^(j:>^m\.^tc 

T - 3 3 0 9 T {HSSJWft^ <») SlSii^) -^-^^ 20 

^/iyfuyr-ymtnv^i, 1 8 o'c-c5B#ra»n^Lr 

2 2 0°C, 2 5 O'Ci-r.SCiJ&W^L't^ 
[0 0 7 1] 

*^;*:|5IK?gffl-r-S.-e-cDM®:;^ffi43j:!>*ffriB^JliaigS 
[BlffiCD^^^cClJiH^] 

[HI] *f£B^©-*Jifet«l{c^6ra:7-y > He«tE*j 
[H3 ] *#6BJ(C2 ?)(cffi©-*)!ig^J{C^SWffi:7'y > 

\-smm(owt:f3mimr$mm-c$>i>. 40 

[ H 4 ] *f6Hj fc § 1^ Kffio-||J6«a|{c^^S MSB:?' V > 

[ia 5 ] :$:^<D~mmmicm^mm-:fv > neig^© 
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[IM6 ] *ieHjcDS ?,fcffe©-3lttWfc^S5^BBB^S 

[0 7] :$:^m(D:s him<D-mmm!,mi>0'mEmm 

1 0 1 Mm<DiM^m^mm-r^nm^':>^:^}i'-t^- 

)V 

1 0 2 SH©«gJl<tCD^*i.5gjiis?>-Q*;^;i'- 

104 *^is^^-©«i^ia 

1 0 6 ^)l««tg|5 

10 7 m 

201 ■Kmi^)Stitcmrsmm:^)i-^^-}i'<omi$tm 

30 1 Wffi®<i#B*«^-rs©ajs?)-j*x;u-!^- 

30 2 «H©®KISi©«iK^<!:5Kafe-:?*X;U- 

3 0 3 mm<Dmmmi^<om^it6mmit)^^:^)i'- 

30 4 *ti3^«»^^i»»)g| 

3 0 5 5. F 

3 0 6 m 

4 0 1 ^«:>'N- -y F 

5 0 1 

6 0 1 B7ttt*e^«Jfli 
60 2 tfTJj^-^U 

6 0 3 i|5l 

6 0 4 '^w^^ ii - >m 

7 0 1 ^i-y 7*»**.*aS > FB 

70 2 mnm 

7 0 3 fi-^Jl 

7 0 4 miSJl 

70 5 mmm 

7 0 6 ft^H 

7 0 7 m^m 

70 8 + + -^:/JB4*>*aS4'^>FB 

7 0 9 ^tt:---? F 
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